Loss of vestibulo-ocular reflexes may result from structural brain-stem lesions, drug intoxication, metabolic encephalopathy or peripheral vestibular disease (Rodriquez Barrios et al., 1966; Plum and Posner, 1972) . Acute lesions of the cerebral hemispheres may extinguish the fast phase of induced vestibular nystagmus (Merwarth and Feiring, 139) , but loss of all vestibuloocular response has been considered to be an indicator of advanced brain-stem damage secondary to transtentorial herniation (Vaernet, 1957) . This paper reports reversible loss of vestibulo-ocular reflexes with acute supratentorial lesions in two patients receiving therapeutic doses of anticonvulsant drugs. (Klingon, 1952; McNealy and Plum, 1962; Plum and Posner, 1972) . Patients who are comatose from drug intoxication (Bender et al., 1955; Nathanson et al., 1957) or metabolic encephalopathy (Silberpfennig, 1938; Plum and Posner, 1972) may lose vestibulo-ocular eye movements; recovery of these movements in those who survive is evidence against structural brain-stem damage. In patients who are comatose from other causes, absence of vestibulo-ocular eye movements has been cited as a sign of irreversible brain-stem damage and impending death (Rodriquez Barrios, 1966; Poulsen and Zilstorff, 1972) .
Acute supratentorial lesions do not abolish vestibulo-ocular reflexes unless associated with transtentorial herniation and its brain-stem vascular complications (Vaernet, 1957; Needham et al., 1970) . The absence of vestibulo-ocular reflexes in our patients occurred during stupor, not deep coma, and without other focal signs of brain-stem damage.
It is likely that subarachnoid haemorrhage contributed to stupor in case 1. According to Fisher (1969) , loss ofvestibulo-ocular reflexes cannot be attributed to subarachnoid haemorrhage alone. In experimental animals, the presence of blood in the ventricular fluid does not impair brain-stem function (Carpenter et al., 1967) . Sambrook et al. (1973) reported that loss of vestibulo-ocular reflexes in patients with subarachnoid haemorrhage is invariably associated with deep coma, abnormal respirations, and absent pupillary responses. All of these patients died. Haemorrhage into the fourth ventricle in this circumstance is also fatal (McDonald, 1962; Ojemann and New, 1963) . The patient in case 1 was not comatose, had normal vital signs, and recovered.
In the second case, loss of vestibulo-ocular reflexes was associated with superior sagittal sinus thrombosis. The possibility of coincident viral encephalitis could not be excluded. The aetiology of sinus thrombosis in this case may be related to the preceding viral illness (Krayenbiihl, 1967) or dehydration subsequent to medical treatment.
Acute cerebral lesions may abolish the fast component of caloric nystagmus to the side opposite the lesion (Merwarth and Feiring, 1939) . In monkeys this loss may persist for as long as one month (Pasik et al., 1961) . Chronic cerebral lesions also may alter vestibulo-ocular reflexes, an effect that is manifested by directional preponderance of caloric-induced nystagmus (Carmichael et al., 1954) .
The stupor in our patients indicates bilateral hemispheric or midbrain dysfunction. Dysfunction in the midbrain reticular formation may affect vestibulo-ocular reflexes. Yules et al. (1966) , stimulating the mesencephalic reticular formation of encephale isole cats, observed either facilitation or inhibition of vestibular nystagmus. Collins (1963) stressed the varying effect of 'alertness' on the amplitude and duration of vestibular nystagmus in normal subjects. The fast phase of vestibular nystagmus is absent during sleep (Markham, 1972) . A remote effect of bilateral hemispheric or midbrain dysfunction upon the vestibulo-ocular reflex arc, diaschisis, may have contributed to the loss of these reflexes in our patients.
Barbiturates do not abolish vestibulo-ocular reflexes in conscious patients when used in therapeutic dosages. Serum phenobarbitone levels of 1-3 mg/100 ml are considered therapeutic, while levels greater than 3 mg/100 ml usually produce ataxia and nystagmus (Buchthal and LennoxBuchthal, 1972a) . Anderson et al. (1958) injected sodium amylobarbitone intravenously into conscious normal subjects during caloric testing and observed transient loss of induced nystagmus. Barbiturate blood levels were not measured in their study. Rashbass and Russell (1961) observed no change in the fast or slow phases of vestibular nystagmus in similar experiments, although smooth pursuit movements became saccadic. The brain-stem reticular formation is extremely sensitive to barbiturates. Single cell microelectrode recordings in this area show depression of spontaneous and somatosensoryevoked activity even with small doses of pentobarbitone (Killam, 1962) .
Therapeutic serum concentrations of diphenylhydantoin occur within a range of 1-2 mg/lOO ml. Nystagmus and saccadic pursuit may be present with serum levels as low as 1 mg/100 ml (Buchthal and Lennox-Buchthal, 1972b) . Absent vestibulo-ocular reflexes have been recorded in non-comatose patients intoxicated with combinations of diphenylhydantoin and phenobarbitone (Orth et at., 1967) . Blood levels of these drugs in our patients were within the accepted therapeutic range during the period of vestibulo-ocular reflex loss.
Reversible loss of vestibulo-ocular reflexes in patients with structural cerebral hemispheric damage is extraordinary. Signs of transtentorial herniation were not present; therefore, we cannot attribute the loss of vestibulo-ocular reflexes in our patients to the cerebral lesions alone. We postulate that the combined effects of acute cerebral hemispheric damage and anticonvulsant drugs or subarachnoid blood acting upon the brain-stem substrate of the vestibuloocular reflex resulted in the loss of these reflexes.
On the basis of our cases, we conclude that the absence of the vestibulo-ocular reflexes in patients with acute cerebral lesions cannot be interpreted as pre-emptory evidence of irreversible brain-stem damage.
